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Description 

[0001] The present invention relates to internal com- 
bustion engines of reciprocating piston type and is par- 
ticularly, though not exclusively concerned with engines 
of the general type disclosed in EP-A-0591153. 
[0002] This prior document discloses an engine in 
which the or each piston is caused to move over at least 
a portion of the cycle at a rate which is such that the 
graph of its displacement against time differs from the 
sinusoidal shape which is inherently produced in con- 
ventional engines in which each piston is connected to 
a respective crank on a crankshaft by a respective con- 
necting rod. In such a conventional engine attempts are 
made to match the combustion of the fuel/air mixture to 
the motion of the piston but the philosophy underlying 
the construction of the prior document is that the com- 
bustion is permitted to proceed in the optimum manner 
and the piston is caused to move in a manner which "fol- 
lows" the combustion and is related to the nature and 
progress of the combustion process. 
[0003] More specifically, the prior document discloses 
an engine in which the piston is caused to decelerate 
and thus to move more slowly than in a conventional 
engine at or around the point in the cycle at which igni- 
tion of the fuel/air mixture occurs and then to speed up 
again prior to reaching the top dead centre position 
(TDC). This is based on the recognition that in a con- 
ventional engine the piston is moving at substantially its 
maximum speed at the point at which ignition occurs and 
the compression ratio is altering at substantially its max- 
imum rate and thus impedes the rate of propagation of 
the flame front through the fuel/air mixture and thus im- 
pairs the nature and completeness of the combustion 
process. However, slowing the piston down at around 
the ignition point means that the rate of increase in the 
pressure of the fuel/air mixture at the time propagation 
of the flame front commences is substantially less than 
is usual which results in the flame front propagating 
through the fuel/air mixture very much more rapidly than 
as usual. 

[0004] The prior document also discloses that the pis- 
ton is caused to reach its maximum acceleration and 
maximum speed at something between 0 and 40° after 
TDC, instead of 90° after TDC as in a conventional en- 
gine, and thereafter to move more slowly than in a con- 
ventional engine in the latter portion of its working stroke 
prior to reaching the bottom dead centre position (BDC). 
This results in a decreased temperature of the exhaust 
gases and thus in reduced emissions of NOx and re- 
duced erosion of the exhaust ports and valves. 
[0005] Extensive tests have been conducted on en- 
gines constructed in accordance with EP-A- 0591153 
and these have shown that the engine does indeed have 
a substantially increased efficiency by comparison with 
conventional engines and also dramatically reduced 
emissions of unbumt hydrocarbons CO and NOx. In- 
deed, these tests have shown that the combustion proc- 



ess in the engines in accordance with the prior docu- 
ment proceeds in a manner which is fundamentally dif- 
ferent to that in conventional engines, as evidenced by 
the fact that, for instance, the rate of pressure rise in the 

5 cylinder during combustion is about 6.5 bar per degree 
of rotation of the output shaft, as compared with about 
2.5 bar in a conventional engine and that the combustion 
is complete within about 22° rotation of the output shaft 
after TDC, as compared to about 60° in a conventional 

10 engine. 

[0006] However, the engine disclosed in the prior doc- 
ument incorporates profiled cams cooperating with the 
pistons and not a conventional crankshaft and whilst 
such cams are wholly functional and technically satis- 
fy factory it would be preferable for the engine to incorpo- 
rate a crankshaft of generally conventional type be- 
cause mass manufacturing facilities for crankshafts are 
already available and the technology for manufacturing 
crankshaft type engines is more familiar and tried and 

20 tested than that for cam type engines. 

[0007] US-A-2506088 discloses an engine whose 
connecting rod is pivotally connected to one end of an 
elongate link which is pivotally connected to an associ- 
ate crank at a point intermediate its ends and whose oth- 

25 er end is pivotally connected to one end of an arm, the 
other end of which is mounted to rotate about an axis 
extending parallel to the crankshaft axis. In use, the free 
end of the elongate link is thus constrained to rotate 
about the axis of the arm at a speed equal to that of the 

30 crankshaft. 

[0008] EP-A-0248655 discloses an engine with a con- 
necting rod, of which one end is connected to an elon- 
gate link which is pivotally connected to the associated 
crank at a point intermediate its ends and whose other 

35 end is restrained by a mounting such that it may pivot 
about a pivotal axis parallel to the axis of the crankshaft. 
The mounting includes a movable mounting member 
which is connected to rotate about an axis parallel to the 
crankshaft axis. The connection between the movable 

40 mounting member and the elongate link permits relative 
sliding movement only in the direction parallel to the 
length of the said other end of the elongate link. 
[0009] It is the object of the present invention to pro- 
duce an internal combustion engine of reciprocating pis- 

45 ton type in which the time displacement graph of the or 
each piston differs from the sinusoidal shape of conven- 
tional crankshaft type engines, e.g. in a manner similar 
to that disclosed in EP-A-0591153, and may preferably 
also be altered, when the engine is in operation, but 

50 which includes a crankshaft of generally conventional 
type. 

[001 0] According to the present invention there is pro- 
vided an internal combustion engine of the type includ- 
ing one or more pistons, each of which is mounted to 
55 reciprocate in a respective cylinder and is pivotally con- 
nected to a connecting rod which is connected to a re- 
spective crank on a crankshaft, the connecting rod being 
pivotally connected to one end of an elongate link mem- 
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ber which is pivotably connected to the associated crank 
at a position intermediate its ends and whose other end 
constitutes a rod which is restrained by a mounting such 
that it may pivot about a pivotal axis parallel to the axis 
of the crankshaft, the mounting including a first movable 5 
mounting member, which is connected to a fixed mount- 
ing member, and a second movable mounting member, 
the first movable mounting member being connected to 
the rod by a connection which permits only relative slid- 
ing movement in the direction of the rod and that the first 
movable mounting member being arranged to be pivot- 
able with respect to the fixed mounting member about 
the said pivotal axis, which is characterised in that the 
second movable mounting member is guided to move 
linearly with respect to the fixed mounting member in a 
direction transverse to the length of the rod, that actu- 
ating means are provided which cooperate with the sec- 
ond movable mounting member and are arranged to 
move it linearly and that the first movable mounting 
member is connected to the second movable mounting 
member to pivot with respect thereto about the pivotal 
axis. 

[0011] Thus in the engine of the present invention the 
connecting rod is not directly pivotally connected to a 
respective crank but indirectly via one end of a link mem- 
ber which is pivotally connected to both the crank and 
the connecting rod. The other end of the link member is 
mounted so as to be pivotable about a third pivotal axis, 
which will be parallel to the other two, and to be linearly 
movable parallel to its length. The motion of piston will 
thus differ from the sinusoidal and may be varied at will 
by varying the spacing and relative positions of the three 
pivotal axes of the link member, which will in general not 
lie in a single plane. It is, however, preferred that the 
three pivotal axes are so positioned that the motion of 
the piston closely mimics that of the piston of the engine 
disclosed in EP-A-0591153, in particular that the piston 
is caused to move significantly more slowly at around 
the ignition point than in a conventional engine. 
[001 2] The first and second movable mounting mem- 
bers may take various forms and the relative longitudinal 
movability of the relative slidability of the first movable 
mounting member and the rod may be provided by the 
movable mounting member having a hole therein in 
which the link member is longitudinally slidably received 
or if the movable mounting member has a spigot slidably 
received in the hole in the link member. 
[0013] The invention is applicable to both two stroke 
and four stroke engines of both spark-ignited and diesel 
type. The construction in accordance with the invention 
permits alteration of the motion of the piston, e.g. be- 
tween the high and low load conditions, even whilst the 
engine is operating. 

[0014] The actuating means may comprise opposed 
hydraulic cylinders or pneumatic cylinders or one or 
more cams or an eccentric peg cooperating with the sec- 
ond movable mounting member. If cams are used, it is 
preferred that there are two identical cams cooperating 



in opposition with the second movable mounting mem- 
ber, the two cams being coupled to rotate in synchro- 
nism, e.g. by means of a toothed belt in engagement 
with toothed pulleys carried by the same shafts as car- 
ried the cams. The actuating means may be controlled 
by the engine management system and thus caused to 
move the second movable mounting member and thus 
the third pivotal axis extremely rapidly. 
[0015] In the event that the engine is of four-stroke 
type, it may be desirable for the motion of the piston to 
differ between the compression and exhaust strokes 
and perhaps even between the induction and working 
strokes also. This may be achieved in a variety of man- 
ners and in one preferred embodiment the actuating 
means is coupled to the crankshaft such that, when the 
engine is in operation, the second movable mounting 
member continuously reciprocates linearly This recip- 
rocation will be in phase with the movement of the as- 
sociated piston whereby the motion of the piston will be 
the same on each compression stroke but will differfrom 
that on the exhaust stroke. 

[0016] The actuating means may be used not only to 
vary the manner in which the movement of the piston 
varies from the sinusoidal but may also be used, at least 
in part, to produce the variation and thus may be actu- 
ated during the course of a stroke of the piston, e.g. at 
or around the ignition point to produce the desirable de- 
celeration of the piston at that point. 
[001 7] It is preferred that the pivotal axis about which 
the first movable mounting member pivots with respect 
to the second movable mounting member, when the axis 
is in the central position of its linear reciprocating travel, 
and the axis of rotation of the crankshaft lie in a plane 
which extends substantially perpendicular to the axis of 
the cylinder. 

[0018] It is preferred also that the elongate link and 
the mounting are so dimensioned and arranged that, 
when the engine is in operation, the pivotal axis about 
which the connecting rod pivots with respect to the elon- 
gate link member describes a generally oval or elliptical 
path, the major axis of the ellipse extending generally 
parallel to the axis of the cylinder. 
[0019] Whilst the two portions of the link member on 
opposite sides of the crank to which it is pivotally con- 
nected may be co-linear, it is found to be preferable if 
they are in fact somewhat inclined to one another, e.g. 
by between 5 and 45°. 

[0020] Further features and details of the invention 
will be apparent from the following description of four 
specific embodiments which are given by way of exam- 
ple with reference to the accompanying drawings in 
which Figures 1 to 4 are respective highly diagrammatic, 
partly sectional scrap views of part of four multi-cylinder 
four stroke engines of which only one cylinder and the 
associated piston and the piston connecting mechanism 
are shown. 

[0021] In all four embodiments, the engine has four 
cylinders, though it may have more or less than this or 
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even only a single cylinder, but only a single cylinder 2 
is shown. Reciprocably mounted in the cylinder is a pis- 
ton 4. The piston is pivotally connected about an axis 5 
in the usual manner to a connecting rod 6. Extending 
below the or each cylinder 2, is a crank shaft 7, which 
is shown only diagrammatically in Figure 1 and is not 
shown at all in Figures 2 and 3 for the sake of clarity and 
is mounted to rotate about an axis 8. The crankshaft car- 
ries a respective crank or crank throw 1 0 for each piston. 
The connecting rod 6 is. however, not directly connected 
to the associated crank 10 but is instead pivotally con- 
nected about an axis 12 to one end 11 of a respective 
elongate link 14. The link is also pivotally connected 
about an axis 1 6 at a point intermediate its ends to the 
associated crank 10, with the interposition of an appro- 
priate bearing 15. The other end 18 of the link 14, which 
is in the form of a solid or hollow bar, is longitudinally 
slidably received in a mounting, the construction of 
which is different in each of the embodiments. 
[0022] In the first embodiment shown in Figure 1 , the 
mounting includes a movable mounting member 20 con- 
stituted by a sleeve which passes through a diametral 
hole 22 in a stationary mounting member constituted by 
a hollow tube or sleeve 24, which is typically connected 
to the crankcase (not shown), and through a hole 23 in 
an otherwise solid second movable mounting member 
26 which is accommodated and guided in the interior of 
the stationary mounting member 24. Projecting from the 
exterior of the sleeve 20 at a point intermediate its ends 
are two opposed bearing trunnions 25 which are rotat- 
ably received in respective opposed bores 27 formed in 
the side wall of the second movable mounting member 
26, which is longitudinally slidable within the fixed 
mounting member 24, to pivot about a further pivotal ax- 
is 21, whereby the sleeve 20 may pivot or rotate to a 
limited extent about the trunnions with respect to the 
mounting member 24, and may also move linearly to a 
limited extent in the direction of the length of the mount- 
ing member 24. 

[0023] The movable mounting member 26 is opposed 
to diametrically opposed areas of the exterior of the 
sleeve 20. The movable mounting member 26 may be 
moved longitudinally within the mounting member 24 by 
the application of hydraulic or pneumatic pressure to its 
rear surfaces via ports 28 formed at each end of the 
mounting member 24. Alternatively the mounting mem- 
ber 26 may be moved indirectly by the application to its 
rear surfaces of an actuating force by respective hydrau- 
lic or pneumatic pistons. 

[0024] In use, the pivotal axis 21 usually remains sta- 
tionary and, as the crankshaft 10 rotates and the piston 
4 reciprocates within the cylinder 2, the axis 16 of the 
crank 10 describes a circular path 29 and the rod 18 
slides in and out of the sleeve 20, which rocks back and 
forth about its trunnions 25. The sleeve 20 restrains the 
rod 1 8 from moving linearly transverse to its length. The 
pivotal axis 12 is constrained by the kinematics of the 
system to move along a somewhat irregular path 30, 



shown in Figure 1, which has a somewhat deformed 
oval or substantially elliptical shape. Four specific posi- 
tions which it occupies during one revolution of the 
crankshaft are designated 12, 1 2',1 2", 1 2 n, 1 respectively, 
5 and the corresponding positions of the axis 5 are des- 
ignated 5, 5\5 n ,5", respectively. The mechanism results 
in the position/time graph of the piston differing from the 
conventional sinusoidal shape but the precise manner 
in which it varies will depend on the relative positions of 
the axes 1 2, 1 6 and 21 . These are predetermined to pro- 
duce the required pattern of motion of the piston, e.g. 
one that approximates to that of the engine disclosed in 
EP-A-0591153. 

[0025] The pattern of the motion of the piston may be 
varied by altering the position of the pivotal axis 21 . This 
may be done by moving the movable mounting member 
26 thereby moving the sleeve 20 in the direction of the 
length of the fixed mounting member 24. Movement of 
the position of the axis 21 may be effected at the end of 
one or more of the piston strokes during each cycle in 
order to produce different patterns of movement in e.g. 
the compression and exhaust strokes. Alternatively it 
may be effected in order to adapt the combustion opti- 
mally to different load conditions. As a further alternative 
the axis 21 may be moved in the course of one or more 
of the piston strokes to produce a desired variation in 
the pattern of motion of the piston from the sinusoidal. 
In any event, movement of the sleeve 20 by the movable 
mounting member 26 may be effected extremely rapidly 
e.g. under the control of the engine management sys- 
tem which is now provided in most modern automotive 
engines. 

[0026] In the second embodiment illustrated in Figure 
2, the second end of the link 14 constituted by the bar 
18 is hollow for weight-saving purposes and passes 
through a hole in the first movable mounting member 
20, which is constituted by a ball or cylinder, and is sli- 
dably retained therein. The movable mounting member 
20 is retained in a hole extending through a second mov- 
able mounting member 26 by virtue of the engagement 
of its circular section external surface by opposed com- 
plementary surfaces afforded by the mounting member 
26. The mounting member 20 may thus rotate with re- 
spect to the mounting member 26 about the axis 21 but 
may not move linearly with respect to it. The rod 18 may 
thus move only in rotation and linearly parallel to its 
length with respect to the mounting member 26. 
[0027] The mounting member 26 has two opposed ar- 
cuate ends 30 which are in engagement with two iden- 
tical cams 31, which are 180° offset from one another. 
The cams 31 are carried by respective shafts 32 which 
also carry respective toothed pulleys 33. A toothed belt 
34 passes over the two pulleys 34 which means that 
they and thus the cams 31 are thus constrained to rotate 
in synchronism in the same sense. One or both of the 
shafts 32 is connected to an actuator (not shown), which 
is controlled by e.g. the vehicle engine management 
system, for intermittent or continuous rotation, as re- 
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quired, in order to produce the desired pattern of move- 
ment of the piston. 

[0028] The movable mounting member 26 is con- 
strained to move linearly parallel to its length by the pro- 
vision in it of two elongate slots 35, projecting through 
which are respective guide pegs 36. The pegs 36 are 
connected to the fixed mounting member, which is not 
shown for the sake of clarity and which is typically con- 
nected to or constituted by a portion of the crankcase. 
[0029] The embodiment illustrated in Figure 3 is very 
similar to that illustrated in Figure 2 but in this case one 
of the shafts 32 carries a further toothed pulley 37 and 
the crankshaft 7 also carries a toothed pulley 38 or a 
portion of its periphery is toothed and constitutes such 
a pulley. A toothed belt 39 passes over the two pulleys 
37, 38 and rotationally links them. The pulleys 37, 38 
are so sized that one revolution of the crankshaft 7 re- 
sults in half a revolution of the pulley 37. This will mean 
that the linear reciprocation of the second movable 
mounting member 26 is in phase with the operating cy- 
cle of the engine. The motion of the piston will therefore 
be the same on e.g. each compression stroke but this 
will differ to the motion on each exhaust stroke. The 
movable mounting member 26 is shown at TDC, i.e. at 
its closest position to the piston, and the piston is shown 
at BDC and the piston is about to perform its compres- 
sion stroke. It is found that this results in a more pro- 
nounced retardation of the piston at around the ignition 
point and thus in the motion of the piston more closely 
mimicking that of the piston in EP-A-0591153. 
[0030] The embodiment of Figure 4 is very similar to 
that of Figure 3 but in this case the cam drive for effecting 
reciprocating motion of the mounting members 20, 26 
is replaced by an eccentric drive. Thus the cams 31 are 
omitted as are also one of the pulleys 33 and the toothed 
belt 34. The remaining pulley 33 is provided with an ec- 
centric peg 40 which is pivotably accommodated in a 
hole 41 of the same diameter formed in one end of an 
elongate link 42. The other end of the link 42 is provided 
with a hole through which and through a corresponding 
hole in the associated end of the movable mounting 
member 26 a further pivot pin 43 passes. Accordingly, 
rotation of the crankshaft 7 results in rotation of the peg 
40 about the axis of the pulley 33 which in turn results 
in reciprocating linear motion of the movable mounting 
member 26 parallel to its length with an amplitude which 
is determined by the eccentricity of the peg 40. 
[0031] In all the embodiments referred to above the 
motion of the piston closely mimics that of the piston in 
the engine disclosed in EP-A-0591153. Thus the piston 
decelerates substantially at or around the point at which 
ignition occurs and then speeds up again prior to reach- 
ing TDC. The piston also reaches its maximum acceler- 
ation and maximum speed at something between 0 and 
40° after TDC, instead of around 90° after TDC, as in a 
conventional engine, and thereafter moves somewhat 
more slowly than in a conventional engine in the latter 
portion of its working stroke prior to reaching BDC. The 



dwell period at BDC is also prolonged as compared to 
a conventional engine. If it is desired to further delay the 
dwell period at BDC, the relative timing of the movable 
mounting member 26 and the piston may be altered in 
5 the embodiments of Figures 3 and 4 and this further in- 
creases the volumetric efficiency. 



1. An internal combustion engine including one or 
more pistons (4), each of which is mounted to re- 
ciprocate in a respective cylinder (2) and is pivotally 
connected to a connecting rod (6) which is connect- 

15 ed to a respective crank (10) on a crankshaft (7), 
the connecting rod (6) being pivotally connected to 
one end (1 1 ) of an elongate link member (1 4) which 
is pivotably connected to the associated crank (10) 
at a point intermediate its ends and whose other end 

20 constitutes a rod (18) which is restrained by a 
mounting (20, 26, 24) such that it may pivot about 
a pivotal axis (21) parallel to the axis (8) of the 
crankshaft (7), the mounting including a first mova- 
ble mounting member (20), which is connected to a 

25 fixed mounting member (24), and a second mova- 
ble mounting member (26), the first movable mount- 
ing member (20) being connected to the rod (1 8) by 
a connection which permits only relative sliding 
movement in the direction of the rod (18) and that 

30 the first movable mounting member (20) being ar- 
ranged to be pivotable with respect to the fixed 
mounting member about the said pivotal axis (21), 
characterised in that the second movable mounting 
member (26) is guided to move linearly with respect 

35 to the fixed mounting member (24) in a direction 
transverse to the length of the rod (18), that actuat- 
ing means (31 ; 40) are provided which cooperate 
with the second movable mounting member (26) 
and are arranged to move it linearly and that the first 

40 movable mounting member (20) is connected to the 
second movable mounting member (26) to pivot 
with respect thereto about the pivotal axis (21). 

2. An engine as claimed in Claim 1 wherein the actu- 
45 ating means includes at least one cam (31) coop- 
erating with the second movable mounting member 
(26). 

3. An engine as claimed in Claim 2 wherein the actu- 
50 ating means includes two identical cams (31 ) coop- 
erating in opposition with the second movable 
mounting member (26), the two cams (31) being 
coupled to rotate in synchronism. 

55 4. An engine as claimed in Claim 1 wherein the actu- 
ating means includes an eccentric peg (40) coop- 
erating with the second movable mounting member 

(26). 
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bewegen, und daB der erste bewegliche Haiteteil 
(20) mit dem zweiten beweglichen Haiteteil (26) 
verbunden ist, urn bezuglich dieses Halteteils urn 
die Schwenkachse (21) zu schwenken. 

5 

2. Maschine nach Anspruch 1 , in der die Betatigungs- 
einrichtung mit mindestens einem Nocken (31 ) aus- 
gestattet ist, der mit dem zweiten beweglichen Hai- 
teteil (26) zusammenarbeitet. 

10 

3. Maschine nach Anspruch 2, in der die Betatigungs- 
einrichtung mit zwei identischen Nocken (31) aus- 
gestattet ist, die gegenlaufig mit dem zweiten be- 
weglichen Haiteteil (26) zusammenarbeiten, wobei 

15 die beiden Nocken (31 ) gekoppelt sind um synchron 
zu rotieren. 



5. An engine as claimed in any one of the preceding 
claims wherein the actuating means (31 ; 40) is cou- 
pled to the crankshaft (4) such that, when the en- 
gine is in operation, the second movable mounting 
member (26) continuously reciprocates linearly. 

6. An engine as claimed in any one of the preceding 
claims wherein the pivotal axis (21), when in the 
central position of its linear travel, and the axis (8) 
of rotation of the crankshaft (7) lie in a plane which 
extends substantially perpendicular to the axis of 
the cylinder (2). 

7. An engine as claimed in any one of the preceding 
claims wherein the connecting rod (6) is connected 
to the elongate link member (14) to pivot about a 
pivotal axis (12), the elongate link (14) and the 
mounting (20, 26, 24) being so dimensioned and ar- 
ranged that, when the engine is in operation, the 
pivotal axis (12) describes a generally elliptical path 
(30), the major axis of the ellipse extending sub- 
stantially parallel to the axis of the cylinder (2). 



Patentanspruche 

1. Brennkraftmaschine mit einem Oder mehreren Kol- 
ben (4), von denen jeder in einem zugehorigen Zy- 
linder (2) hin und her bewegbar ist und schwenkbar 
mit einem Pleuel (6) verbunden ist, das mit einer 
zugehorigen Kurbel (10) an einer Kurbelwelle (7) 
verbunden ist, wobei das Pleuel (6) schwenkbar mit 
einem der Enden (11) eines langgestreckten Ver- 
bindungsteils (14) verbunden ist, welcher schwenk- 
bar mit der zugehorigen Kurbel (10) an einer Stelle 
zwischen seinen Enden verbunden ist und dessen 
anderes Ende eine Stange (18) bildet, die durch ei- 
ne Halterung (20.26.24) gehalten ist, so daB der 
Verbindungsteil um eine parallel zur Achse (8) der 
Kurbelwelle (7) angeordnete Schwenkachse (21) 
schwenken kann, wobei die Halterung einen ersten 
beweglichen Haiteteil (20) aufweist, der mit einem 
feststehenden Haiteteil (24) verbunden ist, und die 
Halterung weiters einen zweiten beweglichen Hai- 
teteil (26) aufweist, wobei der erste bewegliche Hai- 
teteil (20) mit der Stange (18) uber eine Verbindung 
verbunden ist, die nur eine relative Gleitbewegung 
in Richtung der Stange (18) zulaBt, und der erste 
bewegliche Haiteteil (20) so gelagert ist, daB er be- 
zuglich des feststehenden Halteteils um die 
Schwenkachse (21) schwenkbar ist, dadurch ge- 
kennzeichnet, daB der zweite bewegliche Haiteteil 
(26) sogefuhrt ist, daB er bezuglich des feststehen- 
den Halteteils (24) linear in Richtung quer zur 
Langserstreckung der Stange (18) bewegbar ist, 
daB Betatigungseinrichtungen (31 ;40) vorgesehen 
sind, die mit dem zweiten beweglichen Haiteteil (26) 
zusammenarbeiten und diesen Haiteteil (26) linear 



4. Maschine nach Anspruch 1 , in der die Betatigungs- 
einrichtung mit einem Exzenterzapfen (40) ausge- 

20 stattet ist, der mit dem zweiten beweglichen Haite- 
teil (26) zusammenarbeitet. 

5. Maschine nach einem der vorhergehenden Anspru- 
che, in der die Betatigungseinrichtung (31;40) mit 

25 der Kurbelwelle (4) gekoppelt ist, so daB der zweite 
bewegliche Haiteteil (26) sich standig linear hin und 
her bewegt, wenn die Maschine in Betrieb ist. 

6. Maschine nach einem der vorhergehenden Anspru- 
30 che, in der die Schwenkachse (21), wenn sie sich 

in zentraler Position ihrer Linearbewegung befin- 
det, und die Rotationsachse (8) der Kurbelwelle (7) 
in einer Ebene liegen, die sich im wesentlichen ver- 
tikal zur Achse des Zylinders (2) erstreckt. 

35 

7. Maschine nach einem der vorhergehenden Anspru- 
che, in der das Pleuel (6) mit dem langgestreckten 
Verbindungsteil (14) verbunden ist, um um die 
Schwenkachse (12) zu schwenken, wobei der lang- 

40 gestreckte Verbindungsteil (14) und die Halterung 
(20,26,24) so dimensioniert und angeordnet sind, 
daB die Schwenkachse (1 2) einem im wesentlichen 
elliptischen Weg (30) folgt, wenn die Maschine in 
Betrieb ist, wobei die Hauptachse der Ellipse sich 
45 im wesentlichen parallel zur Achse des Zylinders 
(2) erstreckt. 



Revendications 

1 . Moteur a combustion interne comprenant un ou plu- 
sieurs pistons (4), chacun d'entre eux etant monte 
pour effectuer un mouvement alternatif dans un cy- 
lindre respect if (2) et etant reli£ a pivotement a une 
bielle (6) qui est reli6e a une manivelle respective 
(10) d'un vilebrequin (7), la bielle (6) etant reli6e a 
pivotement a une extr6mit§ (11) d'un 6l6ment d'ar- 
ticulation allonge (14) qui est reli6 a pivotement a 



30 



35 



40 



45 



50 



6 



11 



EP 0 898 644 B1 



12 



la manivelle associee (1 0) en un point intermediate 
entre ses extremites et dont I'autre extremite cons- 
titue une tige (18) qui est retenue par un montage 7. 
(20,26,24) tel qu'elle puisse pivoter autour d'un axe 
de pivotement (21 ) parallele a I'axe (8) du vilebre- 5 
quin (7), le montage comprenant un premier ele- 
ment de montage mobile (20), qui est relie a un ele- 
ment de montage fixe (24), et un second Element 
de montage mobile (26), le premier element de 
montage mobile (20) etant relie a la tige (18) par 10 
une liaison qui ne permet qu'un mouvement coulis- 
sant relatif dans la direction de la tige (18) et le pre- 
mier 6l6ment de montage mobile (20) etant agenc6 
de maniere a pouvoir pivoter par rapport a I'element 
de montage fixe autour dudit axe de pivotement is 
(21), caracterise en ce que le second element de 
montage mobile (26) est guide pour effectuer un 
mouvement lineaire par rapport a I'element de mon- 
tage fixe (24) dans une direction transversale a la 
longueur de la tige (18), en ce qu'il est prevu des 20 
moyens d'actionnement (31 ;40) qui cooperent avec 
le second Element de montage mobile (26) et sont 
agences de maniere a le deplacer de maniere li- 
neaire et en ce que le premier element de montage 
mobile (20) est relie au second element de montage 25 
mobile (26) de maniere a pivoter par rapport a celui- 
ci autour de I'axe de pivotement (21 ). 

2. Moteur selon la revendication 1, dans lequel le 
moyen d'actionnement comprend au moins une ca- 30 
me (31 ) cooperant avec le second element de mon- 
tage mobile (26). 

3. Moteur selon la revendication 2, dans lequel le 
moyen d'actionnement comprend deux cames 35 
identiques (31 ) cooperant en opposition avec le se- 
cond element de montage mobile (26), les deux ca- 
mes (31) 6tant couplees pour tourner en synchro- 
nisme. 

40 

4. Moteur selon la revendication 1, dans lequel le 
moyen d'actionnement comprend un bouton excen- 
trique (40) cooperant avec le second element de 
montage mobile (26). 

45 

5. Moteur selon Tune quelconque des revendications 
precedentes, dans lequel le moyen d'actionnement 
(31;40) est couple au vilebrequin (4) de telle sorte 
que, lorsque le moteur est en service, le second ele- 
ment de montage mobile (26) effectue un deplace- 50 
ment lineaire alternatif continu. 

6. Moteur selon I'une quelconque des revendications 
precedentes, dans lequel I'axe de pivotement (21), 
lorsqu'il se trouve en position centrale de son de- 55 
placement lineaire, et I'axe (8) de rotation du vile- 
brequin (7) se situent dans un plan qui s'etend sen- 
siblement perpendiculairement a I'axe du cylindre 



(2). 

Moteur selon Tune quelconque des revendications 
precedentes, dans lequel la bielle (6) est reliee a 
['element d'articulation allonge (14) pour pivoter 
autour d'un axe de pivotement (12), Pandiculation al- 
longee (14) et le montage (20,26,24) etant dimen- 
sionnes et amenages de telle sorte que, lorsque le 
moteur est en service, I'axe de pivotement (12) de- 
crive un trajet generalement elliptique (30), I'axe 
principal de ('ellipse s'6tendant sensiblement paral- 
lelement a I'axe du cylindre (2). 
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